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Abstract
Monitoring of the blood flow has been used in basic and clinical research to elucidate details of the physiological
and pathophysiological conditions of tissue. The blood flow measurement in biological tissue has employed drop
counters, microspheres, hydrogen clearance, laser−Doppler flowmeters, and others. However, none of the devices are
clearly superior or simply provide all the data necessary. For example, blood flow measurement by the microsphere
method can determine the absolute value of the blood flow rate, but involves the use of radioisotopes. Blood flow
measurement by the laser−Doppler flowmeter method can measure the blood flow non−invasively, but determines
only relative values and observes only small areas. Thus, it is necessary to select the method of blood flow measure-
ments considering the measurement site, measurement area, object of study, sampling interval, and other parameters.
Advantages of non−invasive measurements, include ease of application, abundant information obtained from high−
resolution sampling, and imaging analysis makes it possible to consider introduction of blood flow measurements in
basic and clinical research. One such application is the laser speckle flowmeter which is increasing in use in basic
and clinical investigations, since this instrument can non−invasively measure blood flow changes in broad areas as
two−dimensional images with high−resolution sampling. This review focuses on i) the principles of blood flow
measurements with the laser speckle flowmeter, ii) a comparison of the characteristics of laser speckle flowmeter
and laser−Doppler flowmeter on the blood flow measurements, iii) the previous basic research with laser speckle
flowmeter that has been reported by us, and iv) the application of laser speckle flowmeter in basic and clinical in-
vestigations.










ton & Lywood, 1954）．その後に，体内の血流量を定量
的に解析する手法として，microsphere法（Hoffbrand &
Forsyth, 1969 ; Levine et al., 1984），アイソトープクリア
ランス法（Love, 1964 ; Young & Hopewell, 1980），水素





（Reid & Spencer, 1972 ; Sequeira et al., 1976 ; Wells et al.,
1977）やレーザー（Riva et al., 1972 ; Holloway & Wat-




討を行ってきた（ Izumi & Ito, 1998a ; Izumi, 1999a ;
Izumi et al., 2004 ; Mizuta et al., 2006, 2007b ; Koeda et al.,




















































































































Izumi et al., 2006；Ishii et al., 2007a；石井，和泉，２０１０）
やネコ（Izumi & Karita，１９９２b，１９９３，１９９４a，b；Karita
& Izumi, 1992，１９９３； Izumi et al. , 1997 ; Izumi &
Ito，１９９８b），モルモット（Watanabe et al., 2008b），ウサ
ギ（Yasuda & Izumi, 2003），ラット（Mizuta et al. ,
2000；Ishii et al. , 2005，２００７b，２００９b；Niioka et al. ,










































































な活性化（Izumi & Karita, 1992a,b），皮膚（Izumi &
Karita, 1993），舌（ Izumi & Karita, 1994 b），骨格筋
（Ishii et al., 2005, 2009a,b, 2010, 2011 ; Niioka et al., 2009
a）および唾液腺血管（Izumi & Karita, 1994a ; Izumi et
al., 1995）の副交感神経性血管拡張反応，副交感神経性
血管拡張線維に対する交感神経活動の影響（Izumi &
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腹全体の血流動態の部位差ならびに血管拡張反応時に血
液が供給されていく過程を観察したのは我々の報告













（Fujii, 1994 ; Shimazawa et al., 1999 ; Tomita et al., 1999 ;
Hirose et al. , 2008 ; Watanabe et al. , 2008 a），脳血管
（Sakata et al., 2009 ; Tsukuda et al. , 2009 ; Guo et al. ,
2010 ; Iwanami et al., 2010 ; Nishio et al., 2010），皮膚血
流（Yamamoto et al., 1993, 1995 ; Tawa et al., 2010），腎
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